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0 Rubber member in windshield wiper. \ 



@ A rubber member (1), for use jn- a- windshield wiper, being selected from a high molecular compound 
selected from the group including natural rubber, synthetic rubber, elastomer, synthetic resin and the like, has on 
the surface thereof a 'pply'T'®'' ^coating (2) 'which has been formed' directly from a monomer. gas by utilizing 
plasma energy.'. > " ' - ; , _ - ' - - - - , ' - - 

. . , : ^' ■ • fig: i ' ■ ■ 
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RUBBER MEMBER in WINDSHIELD WIPER 



■■ Held ot th& Invention .. - ; . - * 

This invention reJafes to a windshield wiper and. particularly to a rubber member for use In the r 
5 windshield wiper. .■ : 

Descnptton of Prior Art ^ - , ^ ^ , 

10 ^^ In a windshield wiper for use in a vehicle, .there Is a problem to reduce the frictional resistance between 
: thei surface of the windshield and th member of the windshield wtper; ; Japanese:; Patent Publication ; 

37-3807 shows one solution for reducing the friction between the rubber member and the surface of the 
^ windshield, wherein the rubber member of the windshield >viper consisting of such as natural rubber, 
synthetic rubber or synthetic resin is treated by organic^or inorganic chemical such that the olefinic linkage 
•T5>' Is modified into: singlei^ increasing ::the:fle)cibiiity:-Qf: :::; :> 

the molecule and decreasing the frictional resistance. However, the solution can only be applied .to the 
, rubber member of unsaturated compound having the olefinic linkage or the double bond, thus, the solution ' ' - 
cannot be applied to a rubber member not having the double bond. 

Japanese Patent Disclosure (Kokai) 60-221 438 shows a method for connecting the fluorine atom with 
20 the carbon atom in the surface portion of the windshield wiper rubber of a high molecular compound, 
x " thereby decreasing the frictional resistance :of .the surface portion and improving, the ^abrasion : resistance, the.::: ■ 
• • ■ .:;::>weather resistance^the ozone reststancev the heat resistancer t^ 
: . •> and- the aging resistance.- However, - there are shortcomings: such: that the:adhesion::property.: of the, treated . 
layer is not sufficiently high, the handling of the treated product Is troublesome and the like. 

Summary of th e Invention ^ ^ 

The present invention has been made in view of the, circumstances aforementioned, and alms to 
30 provide a novel rubber member for use In the windshield wipsr. ^ 

According to the invention, there is provided a rubber member of a high molecular compound selected 
from, a group including natural rubber, synthetic rubber, elastomer, synthetic resin and the like, and having 
< on the surface thereof a polymer coating which has been formed directly from a monomer gas by utilizing 
plasma energy, 

35 , The present invention enables to apply 'a frictional resistance decreasing treatment on the surface of the 
rubber member not having the double bond, and enables to solve problems such as chattering or sticking 
of .the rubber member in actuating the windshield wiper. 

^ " Description of the Drawing ' ' , ' ^ ' ' 

Further objects and effects of the invention: wlll become; apparent from the following detailed: descnption:. -^v.. ' 
:• In conjunction with the^drawing, in. which: ■■ ; ; - 

Fig. 1 is a sectional view of & rubber member of a windshield wiper according to the present invention; :. 1 



Detaaled Description of Preferred EmbocHments . 

A rubber member of EPDM (ethylwe propylene dtQiafine copolymerized compound) and a rubber. 
50 member of urethane rubber were respectively formed into predetermined configuration, and were put into a 
plasma polymerizating apparatus. A plasma condition was made under the following conditions: 
Degree of vacuum: 0.1 Torr . " 

Cycles of electric discharge: 20 KHz 
Power of electric cfischarge: 30-120 mA (800-700 V) 
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As a monomer gas for forming a polymer coating, a propylene hexsfiucride (CsFs) gas was introduced 
at the rate of 8 cc/min, and plasma treatment was performed by one hour so that a polymer coating is 
formed on the surface of the rubber material directly from the monomer gas. (The treatment is referred 
: heretnafter as plasma coating in the specification.) 

Table 1 shows the thickness of the coating and the dynamic friction coefficient when the electric current 
. ts 30 mA. 75 mA and 120 mA. The thickness of . the coating, was measured from the reflection electron 
.;: image sectional photograph obtained from an electron miaoscope, and the dynamic friction coefficient. was 
i:; measured by rotating the rubber member having the configuration of the windshield wiper rubber on a 
\ rotating glass disc (rotational speed of 1.0 m/sec) at the load of 15 gr/cm, and under a fully dry condition. 
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By uUlizjng the monomer gas of propylene hexafluoride. a fluorine contained polymer coating was 

the dynamic frictional coefficient decreases in response to the Increase of the electric current. 

The monomer gas is not limited to the propylene hexafluoride, and may be substituted by tetrafluoro 
ethylene (CF2=CF2). ethylene (CHz^CHz). stylene (CeHsCH = CHs). fluorine (Fz), chlorine (Cfe), chlorotnfluoro- 
ethylene (CFj=CFCI) or the like. 

' Further, the electric discharge utilized in the embodiments was of a low frequency of 20 KHz. however, 
a high frequency such as 13.56 MHz or a micro wave can also be utilized and, also, the degree of the 
vacuum and the power of the electric discharge are not limited to the values descnbed as above. 

The attached drawing shows a sectional view of a rubber member according to the invention as a 
' typical "^wi per rubber of a windshield wiper, wherein the entire surface of the' rubber member 1 is covered by 
a coating 2 of'high molecular compound 

According to the, invention, ^a polymer coating is formed directly from a monomer gas by the plasma 
' energy on the surface of, the rubber member, thus, a f notion reducing treatment can be applied on a rubber 
rnember of- the' material not having double bond therein. As the result, tt is possible to-apply the friction 
- itreduciog treatment bn^bnty the . s 

high molecular compound having a low frictional resistance and a high adhering property 

>;rhe;:polym0r coating according to: the inventon. IS free; f 
superior imthe.flatness of the: surface, thus/ the wiping property rs improve chattenng ; 

and sticking are solved: and the wiping property, of the wiper can. also be improved. • ; •> : 

The present invention can. be applied, not only to the rubber member of the wiodshioW:- wiper buValso .tov 
other applications such as 0-rings and the like* ■/ ' / ;. : ■ 



Claims 

1, A rubber member of a high molecular compound selected from the group including natural rubber, 
synthetic rubber, elastomer, synthetic resin and the like, and having on {he surface thereof a poiyriier 
coating which has been formed directly from a monomer gas by utilizing plasma energy. 
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2. A rubber member as set forth in claim 1, wherein said rubber member is a wiperbJad© rubber in a 

windshield wiper. 

3. A rubber member as set forth in claim 1; wherein said high molecular compound does not have 
double bond. . 

4. A rubber member as set forth, in claim 1. wherein said monomer gas is selected from the group 
including propylene hexafluoride (CaFs), tetrafluoro ethylene (CFa^CF?). ethylene :(CH2fCH2). styierie 
{G6H5CH=CH2); fluorine (FjV chlorine (Clz), and chloro^trifluoro-ethyte^^ 



